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SECURITY PRINTING 

The invention relates to printing, and specifically to a security area 
5 incorporated into a print, and to a printing template and a method for printing 
the same. The invention in particular relates to security portions which are 
adapted to be incorporated into regular printed areas, and in particular to 
security portions which are substantially undetectable by eye when so 
incorporated, but which deter, hinder or obstruct unauthorised copying of the 
10 printed item. 

The counterfeiting or unauthorised reproduction of printed matter is a 
perennial problem which has been exacerbated in recent years by the advent of 
widely available colour copying facilities. It is estimated that counterfeits 
15 account for 5% of world trade value, and therefore any printing device or 
method which can deter or hinder unauthorised copying is desirable. 

Counterfeiting is not only a problem in security products, that is printed 
products having relatively high inherent values such as stamps, bank notes, 
20 gift vouchers event ticketing and the like, but is also a potential problem in 
relation to packaging, in particular in relation to the packaging of counterfeit 
contents for example in the pharmaceutical industry or in relation to CDs, 
wine and spirit labels, and branded garments. 

25 High value items, and in particular high value security products, might justify 
the use of more elaborate security items such as special papers, (optionally 
incorporating watermarks and the like) special inks, incorporated holograms 
etc, but such devices and adaptations might be prohibitively expensive in 
many applications. It is clearly generally desirable therefore, to develop 

30 security printing techniques which are more generally applicable, and in 
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particular to develop security printing techniques which can be incorporated 
into existing printed areas. To this end, a number of printing adaptations have 
5 been proposed which involve the incorporation of a modified security zone 
within an existing printed area which is not readily susceptible of unauthorised 
reproduction. 

The invention relates to printing technology in which the printed area is made 
10 up of one or more, arrays of printed dots constituting the picture. Simple 
security adaptations have been proposed which rely for their effectiveness on 
the fact that although modern colour copiers have become extremely effective 
at the accurate reproduction of tone, their resolution is insufficient to enable 
accurate reproduction of individual dots making up the print if those dots are 
15 sufficiently small. Accordingly, security areas can be printed into the original 
print based on modifications at this scale which are not susceptible of copying, 
and therefore enable unauthorised copies to be distinguished from properly 
printed originals. 

20 An example of such a system is an adaptation of a conventional four-colour 
printing, in which magenta, cyan, yellow and black are all printed as dot 
screens to make up a colour picture. According to this technology, the 
technique is adapted so that one of the colours is instead printed as a line 
screen. By provision of a suitable decoder which will selectively transmit so 

25 as to distinguish the line screen, security printing in ages can be incorporated. 

The technique is not without limitation. First, it is evident that the security 
printing can only be incorporated in a four-colour printed full colour picture. 
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Since printed matter does not always include full-colour four-colour printed 
regions, this limits its applicability. Secondly, even within this limitation, for 
5 optimum effectiveness it is desirable if the colour which is printed as a line 
screen is particularly susceptible to recognition by the user of the decoder. In 
practice, this tends to lead to a strong preference for use of magenta, or 
possibly black, as the line screen printed colour, and the technique is therefore 
of limited effectiveness when applied to pictures where these colours do not 
10 predominate. 

An alternative approach, particularly suited to single-colour printing, involves 
variation in size of the printed dot. In accordance with this approach, a single- 
colour printed area is applied in which the overall ink density (that is ratio of 
15 printed dot area to unprinted substrate area) is constant, so that the colour 
perceived by eye is constant. However, the printed area is made up of zones 
comprising relatively large (and consequently relatively widely spaced) 
printed dots, and other zones comprising relatively small (and consequently 
relatively closely spaced) printed dots. 

20 

By manipulation of the large and small dot zones, patterns may be 
incorporated into the block printing which are not perceptible to the naked eye 
in the original. However, the relative sizes of large and small dots are 
preselected such that only the large dots are within the resolution limit of 
25 colour copiers. Thus, these areas are reproduced more strongly when an 
unauthorised copy is taken, the pattern becomes visible, and the copy is not a 
plausible counterfeit of the original. 

30 
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The technique has a number of drawbacks. First, it requires accurate control 
of dot size with respect to copier resolutions. Second, the security marking 
typically becomes apparent once the unauthorised copy has been taken. This 
5 is not always desirable, since it gives the counterfeiter the opportunity to 
refine his copying technique to produce improved copies. 

The technique is further limited in practice in that it necessitates precise 
correlation between printed dot and unprinted area in both the large and small 

10 dot areas to ensure consistent colour throughout, which is likely to be fairly 
specific to given ink and paper combinations. This is because these factors 
will affect the degree to which the printed dot is spread. Use of a lower 
quality paper or less viscous ink will tend to lead to greater dot spread. Since 
the relative effect of this spread will inevitably differ between large and small 

15 dots, the effect on the colour of the large and small dot areas will differ, and 
the security pattern will become visible. For obvious reasons, a pattern which 
is visible in the printed original is inherently less effective. 

It is an object of the present invention to provide a security printed area, and a 
20 template and a method for printing the same, which mitigates some or all of 
the above disadvantages. 

It is a particular objective of the present invention to provide a security printed 
area template and method which may be applied even in single colour printed 
25 areas. 

Thus, according to a first aspect of the present invention, a printing template 
comprises a stored data set of dot positions for printing an array of dots onto a 
substrate, which incorporates a security zone in which zone dots in the array 
30 are laterally displaced relative to a background zone, and further incorporates 



WO 01/87632 



PCT/GB01/02109 



5 

a transition zone at the boundary between the security zone and the 
background zone, in which zone the extent of displacement of the print dots 
5 undergoes a progressive increase from a minimally displaced position at an 
edge of the transition zone adjacent to the background zone to an essentially 
fully displaced position at an edge of the transition zone adjacent to the 
security zone. 

10 By displacement of the array of dots within the security zone, a print can be 
produced using the template which incorporates a security pattern. The 
security print pattern, in the form of areas of displaced printed dots, may 
incorporate lettering, logos, geometric designs or other suitable devices. 

15 The invention is applicable to any essentially digital process in which the 
printed image is formed of at least one array of discrete dots. Reference to a 
stored data set of dot positions is to be interpreted as reference to a data set of 
dot positions stored in any form and in association with any medium 
whatsoever which ultimately allows the positions to be read and applied by a 
suitable printing process to produce an array of printed dots on a substrate in 
accordance with the positions stored in the data set. 

Accordingly, the printing template is to be similarly construed as comprising 
any template which can ultimately be used by suitable printing means to 
generate an image with printed dots arrayed in accordance with instructions in 
the data set. For example, the printing template may be a physical printing 
surface, such as a printing screen. In this instance, the stored data set of dot 
positions is essentially comprised of the arrayed printing areas physically 
disposed upon the printing surface. Alternatively, the printing template may 
be an instructional template in which the data set is stored on a suitable data 
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carrier, for example electronically, in a readable form, such that the 
instructional template is adapted either for preparation of a physical printing 
5 surface as above described, or for direct control of a printing device, in either 
instance usable in association with suitable printing means to produce a 
printed array of dots having the characteristics of the invention. It will be 
appreciated therefore that references herein to dataset, screen or the like may 
be viewed as interchangeable examples not limiting the invention. 

10 

The presence of a transition zone is critical. If the array of dots were merely 
displaced in the security zone relative to an undisplaced background, the edges 
of the displaced area would be visible to the naked eye. An incorporation of 
the transition zone prevents this. The variation in the degree of displacement 
15 between any given dot in the transition zone and other dots adjacent thereto is 
sufficiently small that no distortion in the pattern is perceptible by the user's 
eye, and the security print pattern is therefore not visible in the original 
printing. 

20 The invention does not require four-colour printing of a colour printed area to 
be effective, and indeed is preferably suited to a single-colour printing 
process. 

The invention does not require that different areas are produced with the same 
25 colour intensity by use of precisely controlled variations in spot size and 
spacing. Rather, the invention uses more conventional printing techniques, in 
which if a single colour area is desired, this may simply be produced by 
printing an array of uniformally spaced (save for the displacement) 
uniformally sized dots. In a preferred embodiment, the printing template 
30 comprises a stored data set of a substantially uniform array of substantially 
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commonly sized, substantially evenly spaced printing dots (save for the 
displacement in the security area) to produce a printed area of generally even 
colour by a single-colour process. 

5 Additionally or alternatively, a printing template may be prepared in which 
printing dot sizes are variable in conventional manner so as to produce areas 
of varied colour intensity in the entirely conventional manner. In this way, a 
printed area may be produced which incorporates both visible patterns (in the 
form of printed zones of varying colour intensity in the conventional manner) 
10 and security patterns not visible to the naked eye (in the form of security zones 
displaced in accordance with the invention). 

Printing dots in the security zone may be offset relative to printing dots in the 
main background zone by displacement in any direction, whether in a 
15 direction parallel to a direction of the screen in the main zone, or in any other 
direction. 

The degree of displacement may be any suitable fraction of the period of dots 
in the main background zone. It will be apparent that the most marked effect 

20 would be produced if dots in the security zone are displaced by substantially 
half of the width between the dots, and for may applications this will represent 
the preferred embodiment. Nevertheless, other displacements may be 
considered provided they are sufficient to enable the security zone to be 
distinguished from the main background print zone. Typically, displacements 

25 of 0.2 to 0.5 times the period between the dots will be preferred. 

Transition to this displacement is effected gradually in the transition zone. 
Preferably, a dot in the transition zone is displaced from its neighbours less 
than 0.1 times the period between the dots, more preferably 0.05 to 0.01 times. 



30 
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The resolution of the array of dots in the screen or other dataset, and the 
consequent resolution of any resulting print, is such that the resolution of 
5 conventional copying devices is insufficient accurately to reproduce individual 
printed dots. Accordingly, whilst an unauthorised copy might accurately 
reproduce the printing tones of the original, it will not succeed in reproducing 
the patterns made by the security zone or zones. The copy will thus be 
distinguishable from the original. 

10 

To keep this effect, the resolution of the screen is preferably at least 120 lines 
per inch, more preferably 200 lines per inch. For some applications, even 
higher resolutions might be appropriate. For example, it has been suggested 
that printing security devices could be used in conjunction with, and 
15 incorporated upon with, holograms, in which case a resolution of 700 to 800 
lines per inch or greater is likely to be preferred. 

Nevertheless, it will be understood that the required resolution for the screen 
of the present invention need only be such as to be greater than that of most 
20 copying devices for the invention to be effective. In future, as a resolution of 
copying devices improved, higher resolution of the printing screen may be 
required, this is by virtue of the present invention that it is adaptable to such 
improvements in technology without departing from its general principles. 

25 In accordance with a further aspect of the invention, there is provided a printed 
article produced in conventional manner using the printing template of the first 
aspect of the invention, that is a printed article comprising an array of dots 
printed on a substrate, the printed array incorporating a security zone in which 
dots in the array are laterally displaced relative to a background zone, and 

30 further incorporating a transition zone at the boundary between the security 
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zone and the background zone, in which zone the extent of displacement of the 
print dots undergoes a progressive increase from a minimally displaced 
position at an edge of the transition zone adjacent to the background zone to 
5 an essentially fully displaced position at an edge of the transition zone 
adjacent to the security zone. 

The displaced zone allows a security print pattern to be incorporated, whilst 
the transition zone prevents this security pattern from being perceptible by a 
10 user's eye as hereinbefore described. 

Preferred features of the invention discussed in relation to the template will be 
equally applicable. 

15 The printed article so produced will thus incorporate a security zone which is 
not detectable by the naked eye, moreover, any attempt to reproduce the 
printed article in a colour copier will generally produce an apparently good 
copy. In particular, the pattern in the security zone will generally not be 
visible to the naked eye in the copy, which will merely reproduce the tone of 

20 single colour or printed visible pattern as the case may be. However, because 
the resolution of the copier is not sufficient, the detailed security feature will 
not have been reproduced in the unauthorised copy, so that the original and 
unauthorised copy will be detectably different. 

25 It is a particular advantage of the present invention that the pattern 
incorporated into the security zone of the original printing in accordance with 
the present invention can be readily detected, and accordingly the original an 
unauthorised copy readily distinguished. Whilst a microscopic examination 
will identify any discrepancies, it is clearly preferable if rapid identification 



WO 01/87632 



PCT/GB01/02109 



10 

can be carried out on a microscopic scale. It is a particular advantage of the 
invention that this is readily facilitated, in that it will be a simple matter to 
develop suitable detection means, for example in the form of selectively 
5 transmissive screens, to identify the presence of the security printing pattern in 
a genuine print (and equally, its absence in an authorised copy). 

In accordance with a preferred aspect, the invention further comprises 
detection means having suitably selective transmissive properties to 

10 distinguish the security print pattern when used in association with a printed 
article produced in accordance with the invention. A particularly preferred 
form of detector comprises a detection screen or film comprising a network of 
alternating substantially transparent and substantially opaque regions having 
the same periodicity as the array of dots. When this detector is placed over the 

15 original print, it will selectively distinguish between displaced and undisplaced 
regions, and the pattern of printing in the security zone will become visible. 
Using such an embodiment of detector, particularly marked contrast is 
produced, since the eye is distinguishing between opaque regions of the 
detector and light transmitted through the transparent regions. 

20 

In accordance with a further aspect of the invention, there is provided a kit of 
parts for security printing comprising at least one printing template as 
hereinbefore described and/or at least one printed article as hereinbefore 
described together with a detector as above described. 

25 

Preferably, the network pattern of the detector matches not only the period but 
also the angle of the pattern of dots on the template or printed area. This 
provides a degree of additional security, since when the detector is used in 
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conjunction with a print to be detected, any need to rotate the detector relative 
to the print will be suggestive that the print is not a genuine original. 

5 In accordance with a further aspect of the invention there is provided a method 
of manufacture of a printing template for use in a printing process in which a 
printed image is formed of at least one array of discrete dots, comprising 
preparing a stored data set of dot positions for printing the array of dots onto a 
substrate which incorporates a security zone in which dots in the array are 

10 laterally displaced relative to a background zone and further incorporates a 
transition zone at the boundary between the security zone and the background 
zone, in which zone the extent of displacement of the print dots undergoes a 
progressive increase from a minimally displaced position at an edge of the 
transition zone adjacent to the background zone to an essentially fully 

15 displaced position at an edge of the transition zone adjacent to the security 
zone. 

The method may produce a template in the form of a physical printing surface 
such as a printing screen. Alternatively, the method may produce an 

20 instructional template for example in the form of a readable numerical file, 
and in a preferred embodiment of this method, the method comprises the 
further step of using the numerical file to prepare a physical printing surface or 
additionally or alternatively using the numerical file to prepare a printed 
article, in each case with the dots arrayed in accordance with the instructions 

25 comprised in the stored data set. 

In a preferred embodiment of the method the data set is created on a suitable 
manipulatable and readable storage medium, and the method first comprises 
preparation of a basic data set and further comprises the input of data 
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regarding a predetermined desired security print pattern for a security zone, 
using the inputted data to manipulate the data set to shift the position of dots in 
security zone, and to create a transition zone as hereinbefore described. The 
5 method thus produces a readable output data set. 

In accordance with further aspects of the invention, there are provided a 
computer programme for receiving the above input, manipulating the data in 
the manner described, and for producing a template in accordance with the 
10 invention in readable form, and/or optionally further controlling printing 
means to produce a printed image embodying the principles of the invention as 
hereinbefore described; the said computer programme carried on a suitable 
computer-readable storage medium; and the said template in computer- 
readable form stored on a suitable storage medium. 

15 

In accordance with a further aspect of the present invention there is provided a 
method of security printing comprising the steps of printing an array of dots 
onto a substrate, which array incorporates a security zone in which dots in the 
array are laterally displaced relative to a background zone and further 

20 incorporates a transition zone at the boundary between the security zone and 
the background zone in which certainly the extent of the displacement of the 
print dots undergoes a progressive increase from a minimally displaced 
position at an edge of the transition zone adjacent to the background zone to 
an essentially fully displaced position at an edge of the transition zone 

25 adjacent to the security zone. 

In each of the foregoing methods, in a preferred embodiment, the method 
further comprises preparing a detection film comprising a network of zones of 
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substantial opacity and zones of substantial transparency, having the same 
period, and optionally the same angle, as the print dot array. 

5 The invention further comprises the use of a security zone in which dot 
positions are shifted relative to a background zone together with a transition 
zone as hereinbefore described to produce a security printing pattern, and in 
particular a security printing pattern invisible to the naked eye, in a printing 
template and/or printed article. 

10 

The invention further comprises the use of a printed article as hereinbefore 
described in conjunction with a detector as hereinbefore described to enable 
identification of genuine printed articles and to distinguish between genuine 
printed articles and unauthorised copies thereof. 

15 

The invention is not limited to any particular printing process, but is suitable 
as an adaptation to all manner of printing processes comprising arrays of dots, 
which will be familiar to those skilled in the art. 

20 The invention will now be described by way of example only with reference to 
Figures 

The invention will not be described by way of example only with reference to 
the accompanying drawings in which: 

25 

Figure 1 is a schematic illustration of an area printed in accordance with the 
invention; 
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Figure 2 is a flow diagram illustrating the principles underlying the generation 
of a data set of dot positions in accordance with the invention. 

5 Figure 1 illustrates a security printed area printed onto a paper substrate which 
comprises both letters and patterns. The figure is purely schematic, and in 
particular it will be understood that it should not be considered as suggestive 
of scale: in practice a much finer dot resolution, and consequently a much 
more gradual change in dot position in the transition zone, will be expected. 

10 

A printed area (1) is printed on a paper substrate (2). The printed area (1) is 
printed using a conventional screen printing process with single colour ink to 
an ink density of around 20% with a screen resolution of around 200 dots per 
inch. 

15 

However, prior to printing, the screen has been modified, and positions of 
certain dots in the printing zone shifted, in accordance with the principles of 
the invention. Thus the printed area (1) incorporates a background zone (3) in 
which dot positions are unmodified, an area of security printed pattern (4) in 
20 which dots have been shifted by exactly half a period, and a transition zone (5) 
which ensures that the impact of the shift in the security zone is gradual and 
not perceptible by eye. 

The transition zone is shown in greater detail in the inset part of Figure 1 (not 
25 to scale). In the inset, printed dots (6) are shown arrayed in the base zone (3), 
transition zone (5), and security printed zone (4). For reference purposes, a 
network of grid line (7) has been superimposed on the inset which is 
illustrative of the unmodified dot positions, and which therefore assists in 



30 
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showing modification of dot positions in the transition zone (5) and security 
zone (4). 

5 It will be appreciated that if the security zone were created merely by shifting 
dot position en bloc without a transition zone, the extra one and a half line 
spacing at the boundary would be perceptible as a white line and/or the extra 
density at the boundary where there was only half line spacing between the 
dots would be perceptible as a dark line. The transition zone spreads this 
10 effect to the point where it is no longer perceptible by the human eye. 

The inset area shows an edge where shifting of the pattern in one dimension 
only is necessary. However, it will be understood that at corners, curves and 
the like the same principles will be applied in two dimensions. Provided 
15 distortions in position are small between a given dot and all of its neighbours, 
the overall transition will not be perceptible on a macroscopic scale. 

An example of a method of generating a suitable data set of dot positions is 
illustrated by the flow diagram in Figure 2. An unmodified data set, 

20 comprising an array of conventional dot positions (either a uniform array for 
single block colour, or an array incorporating conventional printing patterns) 
is loaded into a central processor (12). Information (13) regarding preselected 
shapes, patterns or text for a security printing is also fed into the central 
processor (12). The central processor (12) applies the information (13) to the 

25 basic data set in (11) to produce an output data set (14) incorporating 
instructions for the security printing. 

In the preferred embodiment, the central processor (12) is the CPU of a 
suitable computer, onto which the data set (11) is loaded, the information (13) 
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is input by a suitable input means, a transformation programme has been pre- 
loaded which is capable of transforming the data set (11) responsive to the 
instructions (13) and producing an output data set (14). 

5 

The flow diagram suggests two alternative uses of the output data set. 
According to Option A, the output data set is stored in machine readable form 
on the disk (15) or other suitable storage medium, for onward transmission to 
a user. The user applies the data set to produce a printing template, or to 
10 produce a printed image directly. According to Option B, the output data set 
(14) is transmitted directly to a printer device (16) adapted to read the data set 
and produce a print (17) directly. 

It will be understood however that the invention lies in manipulation of dot 
15 positions and in the use of a transition zone to prevent visibility of the 
manipulation on a macroscopic scale, and that as such the invention is 
generally applicable to the full range of printing methods and apparatus where 
arrays of dots are used to make the printed area. 
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CLAIMS 

1. A printing template comprising a stored data set of dot positions for printing 
an array of dots onto a substrate, which incorporates a security zone in which 

5 zone dots in the array are laterally displaced relative to a background zone, 
and further incorporates a transition zone at the boundary between the security 
zone and the background zone, in which zone the extent of displacement of the 
print dots undergoes a progressive increase from a minimally displaced 
position at an edge of the transition zone adjacent to the background zone to 
10 an essentially fully displaced position at an edge of the transition zone 
adjacent to the security zone, 

2. A printing template according to claim 1 in which the printing template is a 
physical printing surface. 

15 

3. A printing template according to claim 1 in which the printing template is 
an instructional template in which the data set is stored on a suitable data 
carrier in a readable form. 

20 4. A printing template according to claim 3 wherein the instructional template 
is adapted for preparation of a physical printing surface. 

5. A printing template according to claim 3 wherein the instructional template 
is adapted for direct control of a printing device. 

25 

6. A printing template, according to any one of claims 1 to 5, comprising a 
stored data set of a substantially uniform array of substantially commonly 
sized, substantially evenly spaced printing dots save for the displacement in 
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the security area, to produce a printed area of generally even colour by a 
single-colour process. 

7. A printing template according to any of claims 1 to 6 in which the printing 
5 template comprises a dataset of dot positions wherein dot sizes are variable so 

as to produce areas of varied colour intensity. 

8. A printing template according to any of claims 1 to 7 in which dots in the 
security zone are displaced relative to dots in the background zone by 0.2 to 

10 0.5 times the period between the dots. 

9. A printing template according to any of claims 1 to 8 in which a dot in the 
transition zone is displaced from its neighbours by less than 0.1 times the 
period between the dots. 

15 

10. A printing template according to claim 9 in which a dot in the transition 
zone is displaced from its neighbours by less than 0.05 to 0.01 times the period 
between the dots. 

20 11. A printing template according to any of claims 1 to 10 in which the 
resolution of the array of dots is at least 120 lines per inch. 

12. A printing template according to claim 11 in which the resolution of the 
array of dots is at least 200 lines per inch. 

25 

13. A printed article produced by use of a printing template as claimed in any 
of claims 1 to 12. 
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14. A printed article comprising an array of dots printed on a substrate, the 
printed array incorporating a security zone in which dots in the array are 
laterally displaced relative to a background zone, and further incorporating a 
transition zone at the boundary between the security zone and the background 

5 zone, in which zone the extent of displacement of the print dots undergoes a 
progressive increase from a minimally displaced position at an edge of the 
transition zone adjacent to the background zone to an essentially fully 
displaced position at an edge of the transition zone adjacent to the security 
zone. 

10 

15. A detector for use with a printed article produced in accordance with claim 
13 or 14 comprising a network of alternating substantially transparent and 
substantially opaque regions having the same periodicity as the array of dots in 
the printed article. 

15 

16. A kit of parts for security printing comprising at least one printing 
template according to any of claims 1 to 12 and/or at least one printed article 
according to claims 13 or 14, together with a detector according to claim 15. 

20 17. A method of manufacture of a printing template for a printing process in 
which a printed image is formed of at least one array of discrete dots, 
comprising preparing a stored data set of dot positions for printing the array of 
dots onto a substrate which incorporates a security zone in which dots in the 
array are laterally displaced relative to a background zone and further 

25 incorporates a transition zone at the boundary between the security zone and 
the background zone, in which zone the extent of displacement of the print 
dots undergoes a progressive increase from a minimally displaced position at 
an edge of the transition zone adjacent to the background zone to an 
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essentially fully displaced position at an edge of the transition zone adjacent to 
the security zone. 

18. A method of preparing a printed article comprising the use of the method 
5 according to claim 17 to produce an instructional template in the form of a 
readable numerical file and using the numerical file to prepare a physical 
printing surface and/or a printed article with the dots arrayed in accordance 
with the instructions comprised in the instructional template. 

10 19. A method according to claim 17 or 18 comprising preparation of a basic 
data set of dot positions, the input of data regarding a predetermined desired 
security print pattern for a security zone, using the inputted data to manipulate 
the data set to shift the position of dots in the security zone and to create a 
transition zone as described in any of the preceding claims. 

15 

20. A method of security printing comprising the steps of printing an array of 
dots onto a substrate, which array incorporates a security zone in which dots in 
the array are laterally displaced relative to a background zone and further 
incorporates a transition zone at the boundary between the security zone and 

20 the background zone in which certainly the extent of the displacement of the 
print dots undergoes a progressive increase from a minimally displaced 
position at an edge of the transition zone adjacent to the background zone to 
an essentially fully displaced position at an edge of the transition zone 
adjacent to the security zone. 

25 

21. A method according to claim 20 further comprising preparing a detection 
film comprising a network of zones of substantial opacity and zones of 
substantial transparency, having the same period as the print dot array. 
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22. A computer program for implementing the method of claims 17 to 19 to 
produce a template in accordance with any of claims 1 to 12 in readable form, 
and/or optionally further controlling printing means to produce a printed 

5 image, the said computer programme carried on a suitable computer-readable 
storage medium, and the said template in computer-readable form stored on a 
suitable storage medium. 

23. Use in a printing process in which a printed image is formed of an array of 
10 dots of a security zone, in which dot positions are shifted relative to a 

background zone, together with a transition zone in which zone the extent of 
displacement of the print dots undergoes a progressive increase from a 
minimally displaced position at an edge of the transition zone adjacent to the 
background zone to an essentially fully displaced position at an edge of the 
15 transition zone adjacent to the security zone, to produce a security printing 
pattern. 

24. Use of a printed article according to claims 13 or 14 in conjunction with a 
detector according to claim 15, to enable identification of genuine printed 

20 articles and to distinguish between genuine printed articles and unauthorised 
copies thereof. 
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